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PATENTS ACT 1949 

SPECIFICATION NO 1457590 

In accordance with the Decision of the Superintending Examiner, acting for the Comptroller-General, 
dated 14 April 1980 this Specification has been amended under Section 14 in the following manner: 

Page 3, after line 1 7, insert Our British Patents Specification 1 124297 describes and claims an anti- 
fouling paint comprising (a) a polymer vehicle having organotin radicals chemically combined therein 
and (b) a water-soluble pigment the ratio of water-soluble pigment to vehicle being at least 3: 1 by 
weight. 
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ou«/xi«<ttUK? 5U£xace nas nrcgulanties from its 
mediod oi application and is furthennore sub- 
ject to breakdown and delaminatiMi during 
service^ increasing the rou^ess of the huH 
so that the perfonnanoe of the ship falls off, 
tven when fouling is prevented. A new ship 
with a freshly painted hull usually has a 
roughness between 75 /xm and 125 /on, the 



the yessd and indicate the repeated use of 
antrfonhng paints of low efficiency. When a 
mm fouls me drop in speed may be in the 
range 03 to 1.8 knots and on docking and 
rq>ainting the speed is recovered but only to 
the extent aUowed by the inherent roughness 
of the painted hiilL 
We have found an anti^fouling pamt com- 
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(71) THE INTERNATIONAL 

PAINT COMPA>JY LIMITED, a British 
Company oi Henrietta House, 9, Henrietta 
Places London, WIA IAD, do hereby declare 
5 the invention, for which we pray that a Patent 
may be granted to us, and the method by 
which it is to be performed, to be particu- 
larly described in and by the following State- 
ment: — 

10 This inventiiui is concerned with a top coat 
paint for application to ship's hulls. 

The growth of marine organisms on the 
subniarine parts (tf a ship's hull increases the 
frictional resistance of the hull to passage 

15 throu^ water, leading to increased fuel con- 
sumption and/or a reduction in die speed of 
the ship. Marine growths accumulate so 
rapidly that die remedy of cleaning and re- 
painting as required in drydodk is too cxpen- 

20 sive to contemplate. The alternative whidi 
has been practised with increasing effici^cy 
over the years, is to limit the extent of fouling 
by applying to the hull a top <»at paint incor- 
porating anti-fouling agents, Tb& anti-fouling 

25 agents are bioddes which are freed from the 
surface of die paint over a period in concen- 
tradons lethal to marine organisms at the hull 
surface. The antirfouling paint fails only when 
the concentration bioade available at the 

30 paint siirfaoe falls below the ledial concen- 
tration and with modem paints up to two 
years of useful life is expected. 

The better anti-fouling paints are thus 
effective in delaying the gross infestation of 

35 hulls for considerable periods, but little 
attention has been given to overcoming the 
roughness of the paint film itself whidi 
increases oyer that period and is not eliminated 
on repainting. A top coat paint on a ship's 

40 submarine surface has irre^arities from its 
niethod of application and is furthermore sub- 
ject to breakdown and delamination during 
service increasing the rou^uiess of the hull 
so that the peiformance of the ship falls off, 

45 even when fouling is prevented. A new ship 
with a freshly painted htiU usually has a 
rouiJmess between 75 fim and 125 jum, the 



roughness being the average heigjit peaks 
above trough in the film as measured by the 
British Ship Research Association's (B.S.R.A.) 50 
Wall Gauge. Durmg the service life of a ^p 
the roughness may increase to 500 jam to 750 
fjon due to the onset of corrosion and 
defidenctes in the hull maintenance and paint- 
ing process. When the roughness increases 55 
from 75 /im to 125 initially to 750 /ijia 
an increased shaft horse power of 40 per cent 
is required to maintain the same speed. 
' Put another way, the speed of a smooth 
huQed ship may be reduced from 15 knots to 60 
13.5 knots at the same shaft horsepower as 
the hull acquires a nmgjhness of 750 /xm. 

The speed loss due to fouling and hull 
roughness was the subject of a paper by Mr. 
I. £. Telfer at the Lisbon Qmference in July 65 
1972 and his results are represented in Figure 
1 of the accompanying drawings, which is a 
graph showing the importance of botib pro- 
tection against fouling (whidi is itself a form 
of roughness) and the progressive long term 70 
roughening of the hull due to the bre^own 
of paint coats and the r^)eated reooating of 
the hull with conventional paints. In Figure 
1, the vertical axis shows ie speed loss in 
knots at constant shaft horsepower and die 75 
horizontal axis the age of die subject vessels 
after ddivery. The near-horizontal solid line 
shows the average performance of a number 
of vessels in the years f dlowing delivery and 
it indicates a loss of speed of approidmatdy 80 
0.1 knot/annum due to the growing inherent 
roughness of the hull due to the accumulation 
of defects in the paint surface despite periodic 
applications of paint coats. 

The branched sections of the graph show 85 
the effects of fouling on the performance of 
the vessel and indicate the repeated use of 
anti-fouling paints of low efl&dency. When a 
hull fouls the drop in speed may be in the 
range 0.8 to 1.8 knots and on docking and 90 
repainting the speed is recovered but only to 
the extent allowed by the inherent roughness 
of the painted hulL 

We have found an anti-fouling paint com- 
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position which at least preserves the ship's 
service eflSciency during the life of the top 
coat paint and whidi may in some circum- 
stances lead to an improvement in that 
efficiency during service. 

Accoiding to idie present invention a top 
coat paint for ships' hulls comprises: 

(a) a film-fonuing copolymer attaining 
frwn more dian 50 up to 80 per cent by 
weigjit of units of at least one trioigano tin 
salt of an olefinically unsaturated carboxylic 
addj the balance of the copolymer being units 
of at least one olefinically unsaturated co- 
monomer; 

(b) a substantially water-insolubic metalli- 
ferous pigment capable of reacting \ndi sea- 
water to form a water-soluble metal coov 
pound, and 

(c) a hydrophobic organic retaider for 
retarding the rate of ion exchange between 
seafarer and the copolymer (a), which 

(i) has a solubility in sea-water at 25*^C 
of not more dian 5 parts per million 
by weight and is misciWc with the 
copolymer (a), 

(u) has a neghgiUe vapour pressure at 
25«C; and v 

(iii) is present to the extent of at least 5 
per cent by wd^t based on the weight 
of the tri-organo tin ion content of the 
copolymer (a). 

The top coat paint according to the inven- 
tion exhibits the anti-fouling action to be 
expected fr«n its ability to release organo tin 
ions into sea-water. However, a unique pro- 
perty of the paint revealed in dynamic tests 
in which painted rotors were revolved in sea- 
water at speeds of up to 40 knots, is that die 
sea-water planes the surface, removing 
excrescences composed of the paint. We have, 
m example, purposely roughened the surface 
of such a panel by combing the partially dried 
paint fihn to give a 50 «m roughness, and 
achieved a smoodi fihn again widiin a montii 
oa die rotor test at a speed 20 knots. These 
observations have now been confirmed by 
panek painted on ships--the panels have 
become smoother during the ordinary traffic 
of the ship and with no other assistance. 

This difference in the performances of the 
top coat paint according to die invention and 
a c^vcntional and-fouling paint is illustrated 
in Figures 2A--2D of the drawings. All of 
these four figures are cross-secdonal views 
through part of the hull of a ship showing 
die steel plate 1, the anUKXJrrosive paint 2 
and die anti-fouling paint 3. Figure 2A repre- 
scnts a newly painted hull using a known anti- 
fouling coating and Figure 2B shows the same 
coatmg near the end of its useful life, say after 
18 months, where the and-fouling agent dis- 



P^^^ ^2 *® film-forming matrix has been 
leached from the coating by sea-water to a 
depth shown as a dotted Une between die 65 
regions 3 and 4. The outermost region 4 ovcr- 
a . potentially useful anti-fouling region 
3, inhibitmg die leaching of anti-fouling agent 
in letiial concentrations from that region to 
the outer surface of re^on 4 so tijat foulinc 70 
ensues. — & 

Figure 2C represents a ship freshly painted 
with a top coat paint 3 according to this 
invention. Over a period, die top coat paint 3 
IS planed by die sea-water, becoming diinner 75 
and smoother as shown in Figure 2D, yet the 
anu-fouling capability is unchanged and no 
inactive surface develops to hinder die release 
Of the bjocide. 

The observation diat ionic copolymers con- 80 
taming tn-organo tin ions are effective as anti- 
toulme a^ms, is not new. Such copolymers 
have been proposed, for example in British 
Patent Speafication . No. 1,058,701 (U.S. 
Patent No. 3,167,473). It is also understood 85 
that certain of diese copolymers become 
water-sduble when depleted of dieir tri- 
organo vn content by ion exchange widi sea- 
water. We have found diat die copolymers 
alone, or imxtures tiiereof widi inert pigments. 90 
do not exhibit die selective planing bvsea- 
water which diaracterises die top S>at paint 
of Ais mvention, but radier are subject to 
localised erosion which contributes to, radier 
tn^ lessens, the fricdonal drag on die ship 95 

Upon contact widi sea-water, tiie copolyrner 
m pamts Riding to die invention gen^ates 
a water-soluble residue which essentially is a 
oopolymcr salt formed as a result 6i die 
depletion m the a>pdym^ 100 
caused by exchange of tin ions for metal ions 
present m die sea^watcr. It has been found 
^at die copolymer must contain more dian 
50 p^ cent by weight of organo tin salt units 

m order to generate die water-soluble residue 105 
at a sufficient rate. If die organo tin salt con- 
tent of die copolymer is less dian about 50 
per cent, the organo tin ion may still be 
exchanged witi^ a metal ion frx>m sea-water, 

but the resttiual polymer eidier separates from 110 
tile ship's hull in a way which does not lead 
to a smootfier surface, or remains upon the 
huIL In the latter case die paint behaves 
sumlarly to ^e Imown anti-fouling paints as 
d^bed with reference to Figures 2A and 1 15 

The rnore die organo tin salt content of 
Ae copolymer exceeds 50 per cent by weidi^ 
die greater the rate of ion exchange with ^ 

water-soluble enough to be swept away from 
toe paint surface by the sea-water flowing over 
the surface. Such a copolymer as a varnish 
(i.e. mixed widi no odier permanent com- 
poiient in die coating), exhibits localised and 125 
random dunning of die coat and die overaU 
smoodincss of die coat is not reprodudbly 
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improved. Neither is the smoothness improved 
when an inert pigment, for example titanium 
dioxide, is incoiporated in the film« 

The substantially water-insoluble pigments 
5 of this invention on the other hand produce 
water-soluble metal oompoimds on reaction 
with sea-water so that the pigment parddes 
do not siurive at die paint surface. The pig- 
ment also has the effect of inducing the overall 
10 planing which the relatively moving sea-water 
exerts on the paint film^ minimising the 
localised erosi<»i mentionol earlier in the con- 
text of known anti<-fouling composidpns. This 
important benefit is not easily explained. Pre^ 
15 fetwly, the pigment is present in an amount 
of at least 2.5 parts by weight per part by 
wei^t of the copolymer. 

The combination <rf a cop<rfymer containing 
more than 50 per cent by weight <rif organo 

20 tin salt and the sea-water reactive pigment is 
itself an anti-foullng paint but of such short 
service life due to its rate of disscdution in 
relativdy xxioving sea-^water, as to be 
uneconomic: We have found that die service 

25 life of the film may be remaricably and adjust- 
ably extended by incoiporating in the paint 
a hydrophobic tetarder as defined. The pro- 
portion ci the ret^er in the composition 
must be at least 5 per cent by weight of the 

30 tii-organo tin ion content of the copolymer in 
the paint to achieve a minimum economic life 
expectancy for the paints; hi^er proportions 
of the tetarder prolong tiiat expectancy. It is 
likely that the retarder limits the rate of loss 

35 of die tri-organo tin ion from the paint film, 
but whatever the mechanism, the tematy comr 
position of diis invention— organo tin salt co- 
pobiner» a pigment reactive with sea-water 
and the hydrophobic non-^atile retarder — ^is 

40 an anti^biding paint of adequate life having 
die valuable additional property of at least 
not causing an increase in ^e frictional drag 
of the ^p's hull during its service life. 

The td-organo tin salt of the olefinically 
45 unsaturated carboxylic add incorporated in the 
copolymer suitably has the genend fonmila 

RaSnOOCCR' = CHR" 

where the three R groups are die same or 
different alkyl radicds containing up to 8 

50 carbon atoms or aiyl or aralkyl radicals, R' 
is H or methyl and R" is H, or — CXDOSnRa. 
Thus the cation of the salt^ RaSn% is exempli- 
fied by tributyl tin, tripropyl tin, triethyl tin, 
triben^l tin, diethylbutyl tin, diethylamyl tin, 

55 diamylmethyl tin, triphenyl tin, tribromo- 
phenyl tin, diphenyltolyl tin, tritolyl tin, di- 
ethyl phenyl tin, ethyl diphenyl tin, octyldi- 
jdiiOiyl tin and diethylocn^l tin. The pt^erred 
cations are those having three identical organic 

60 gn>ups attached to the tin atom. The anion 
of the sal^ -^OCCR'=CHR", may be, for 
exan^l^ aczylate, mediaciylat^ maleate or 



fumarate. Examples of the salt come from 
pairing any listed anion with any listed cation. 

The copolymer also contains units of at 65 
least one ethylenically unsaturated comonomer. 
Substances suitable as comonomers are acrylic 
monomers, for example mediyl methaciylate, 
ethyl acrylate, propyl acrylate^ amy! aciylate^ 
he^l acrylate and the corresponding esters of 70 
cnetiiacryUc add; acrylonitrile, methacrylo- 
nitrile, actylamide and methacrylamide; and 
vinyl monomers, for example, vinyl acetate, 
vinyl butyrate, vinyl chloride, styrene and 
vinyl pyridine. 75 

The copolymer preferably comprises meth- 
acrylate ^ts of the tii-organo tin and meth- 
acrylate and/or acrylate esters as the comono- 
mers. 

The substantially sea-water insoluble pig- 80 
meat r^cdve with sea-water is exemplified 
zinc oxid^ cuprous thiocyanatev copper aceto- 
arsenite^ cuprous oxide and chromate. 

The retarder is an oiganic compound with 
a vvater solubility of less dian 5 parts per 85 
million by weight The organic compounds 
set out in the fdlowing List A, \diilst well- 
known as plastidseis and common components 
of paint vehides!, are not retarders: 



List A — Solubility in sea-water 
weight) 
*Sextol phthalate 
Di 2 ediyi hexyl phthalate 
Dibutyl phthalate 
Txitolyl pho^hate 
Di iso bu^l tartrate 
Di butyl tartrate 
Iso butyl nonyl phthalate 
Di iso butyl phmalate 
Triamyl dtrate 



(p.p.m. by 90 



>50 
>100 
>100 
20 
104 
104 
>50 
100 

>2oa 



"^(The word Sextol is a Registered Trade 
Mark). 

The compounds List B are examples of 
retarders and these are all hydrophobic 
materials of very low sea-water solubility: 

List B — Sdubili^ in sea-water (p.p.m. by 
weight) 

Methyl phenyl silicon fluid (Silicone 
Fluid DC 550 ex Dow- 
Coming Ltd.) 

Chlorinated diphenyl (*ArDdor 
1254 ex Monsanto Ltd.) 

Chlorinated paraffin wax 

(a) *Ceredor 48 ^ LCJ. Ltd.) 

(b) *Ceredor 70 «t LCI. Ltd.) 
Naphdialene 
Diphenyl ether 

Dichloxodiphenyl trichloroediane 
Low moleodar weight polybutene 
(*Hyvis 05 ex B.P. Ltd.) 



<2 

<5 
<5 
<5 
<5 
<1 



95 



100 



105 



<i no 



115 



<5 120 



*(The woids Arodor, Cerecl6r and Hyvis 
are Registered Trade Marks). 
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All these compounds have a negligible 
vapour pressure at 25^0; in other words th^ 
are non*volatile at ordinary temperatures. 

The misdbility of a candidate retarder and 
the copolymer may be tested by disserving the 
candidate and the copolymer in a common 
solvent, spreading the soludon as a thin film 
on a glass plate and removing the solvent to 
leave a solid film having a thidcness of between 
1 and 2 .um. If the film appears to the eye 
to have a single phase in transmitted light, 
the retarder is misdble with the copolymer 
for the purposes of this invention, the 
candidate would fail if there was visible phase 
separadon. 

One or more such hydrophobic retardcrs 
may be employed in the top coat paint com- 
position. 

The benefit of this invention is best brought 
out in applying the top coal composition in 
two or more coats, say three or four, to die 
hull and increasiiig the susceptibility of the 
coats to the planing action of the sea-water 
from the first aj^Iied xo the last coat. Thus 
the first appUed coating should have the 
largest proportion of hydrophobic retarder in 
its composition, say between 60 and 120 per 
cent of the weight of the tri-organo tin ion 



content of the composition. The next coat may 
have fronj, say, 20 to 50 per cent and Ae 
outer coat the minimum of 5 per cent. Thus 
the outer coat is planed early in the service 
life of the painted ship and the subsequent 
coats later and more slowly ensuring an 
adequate and-fouling performance whilst 
obtauung early on die rewards of a smoothed 
hull. 

Preferably the organo tin salt component 
forms from 55 to 65 per cent by weight of the 
copolymer and the ion exchange properties of 
such copolymers in combination with more or 
less of tiie retarder may be controlled to pro- 
vide respectively paints which are the least 
susceptible and most susceptible to the planing 
action of sea-water likely to be required in 
practice. 

^ The invention is illustrated by the fdlow- 
mg Examples in which parts and percentages 
are by weight unless otherwise stated. 

Example 1 

(a) Preparation of Copolymers containing Tri- 
organo Tin Salts 
Five copolymers of tributyl tin metiiacrylate 
and methyl methacrylate were made frxmi the 
mixtures of monomers diown in Table 1. 



Copolymer 

Tributyl tin methacrylate 
Methyl methacrylate 



TABLE I 

A B C D 

50 55 60 65 

50 45 40 35 



TTie same procedure was followed in poly- 
merising each mixture namely, 40 parts of the 
mixture of monomers was dissolved in 60 parts 
of xylene in a reaction vessel equipped with 
means to heat and to cod die contents and 
0.35 part of benzoyl peroxide was added. The 
temperature of the sdution was raised 
gradually over 10 hours, emi^oying the cool- 
ing means as necessary to contrtd the 
exotherm, to a final temperature of llO^C 
under reflux. The final solution viscosity was 
in the range 3 to 6 poises at 25°C 

(b) Paints 

(i) Paints omitting retarder 

The Copolymers A, B, C, D and E were 
individually blended with odier paint con- 
stituents as follows: 

36.1 parts (tf a 40 per cent solution of the 

copolymer in xylene 
34.93 parts of ZnO 
10,92 parts of acicular ZnO 

0.7 parts <rf colloidal silica 

0.9 parts of bentonite 

0.4 parts of tributyl tin oxide 
12.4 parts of xylene. 

Finally, the formulation was adjusted to a 
solids content of 31.2 per cent by volume, by 
the addition of xylene. 



E 

70 parts 
30 parts 



Rotor Test 

The performance of the paints in relatively 
moving sea-water was tested in the apparatus 
illustrated sdiematically in Figures 7A and 7B 
of the drawings. Referring to these Figures, a 
mild steel disc 1 having a diameter of 23 cms 
W3S coated overall with a conveiitional anti- 
fouling paint and overcoated in radial stripes 
2 with the paints under test applied from aa 
applicator adapted to deposit a film of 20 um 
thickness. The disc 1 was set aside to dry and 
the thickness of the stripes 2 vras measured 
using the B.S.R.A.'s Wall Gauge: all should 
theoretically have been 6i tim thick, but 
variations amounting to ±i um (whidi limits 
represent the measuring accuracy of the gauge) 
were found in some areas of some stripes 2. 

The disc 1 was mounted on a shaft 3 
driven by an elecuic motor 4 and immersed 
in flowing sea-water 5 contained in a vessel 
6 having an inlet 7 and an overflow 8. The 
peripheral speed ci the disc 1 was 38 knots. 

During this test, the stripes were planed 
away from the disc, in some cases to the 
extent that the underlying anti-corrosive paint 
was revealed. The rate 6i removal was 
measured for each stripe: the plot of this 
rate against the period <rf rotation shows a 
slightiy accelerating rate early in test and a 
decelerating rate later in the test. From such 
plots it is possible to note or to extrapolate 
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the 50 D value (days of test elapsed for the 
loss <^ 50 per cent of the top coat paint film 
from the panel). 

The results of the rotor testing of the paints 

5 omitting the retarder are shown in Figure 3» 
the performance a paint being identified 
by the code letter of me copolymer it con- 
tains: the periods of accelerating and 
decelerating loss which we noted and which 

10 would lead to slight curvatures in the plot, 
have been ignored as being within the limits 
of accuraqr of the routine test and die rate 
of loss in each case is sliown as constant, llie 
importance of die test results is di€^ demox^ 

15 strated difference in die susceptibility of paints 
to planing by sea-water. Thus die paint con- 
taining O^xdymer A (50 parts mediyl meth- 
acrylate/50 parts tributyl tin methacrylate) 
had the smallest rate of loss (line A of Figure 

20 3) and in line with the increasing organo tin 
salt concentration in the Copc^ymers B, Q 
D and £ show increasing rates of loss. 



None of the paints shows an ideal rate of 
planing and the large differences in the rates 
due to relatively small changes in the com- 25 
positions of the copolymers do not suggest 
that a ccHnmerdal paint of reprodiuible * 
planing properties can be formulat^ without 
a retarder. 

There is no known method of accelerating 30 
the loss of paint by planing and the rate of 
loss of the paint containing Copolymer A 
is too slow (and has an inefficient anti-fouling 
performance, see this Example (c) (ii)). 

(ii) Paints containing Retarder 35 
Five paints were made according to the 
formulation in (b) (i), oi this Example using 
Copolymer C in all five: dicfaloxodiphenyl 
trichloroediane, the retarder, was added m 
varying amounts to four of die five paints as 40 
shown in Table 2. 



TABLE 2 

Paints 1 2 3 4 5 

Dichlorodiphenyl trichloroediane 0 15 30 60 120* 

45 *per cent of dichlorodiphenyl trichloroediane based on the ozgano tin content of Co* 

polymer C 



The paints were submiued to the rotor 
test as described and the results are shown 
in Figure 4, the plots being identified by the 
50 paint numbers. It will be seen that the pre- 
sence o£ dichlorodiphenyl trichloroethane 
retards the rate of planing of the paint coating 
and that the effect increases with the concen- 
tration of the retarder. 

55 The retarder may be employed in propor- 
tions to compensate for batch-to-batch varia- 
tions of a diosen copolymer to enable the 
manufacture of batches of paint having a speci- 
fied planing rate, or to fomudate paints hav- 

60 ^ range of planing rates, all based on a 

single copolymer. 

(c) Ship Trials 

(i) Paint 4 of (b) (ii) of diis Example was 
appUed in four coats eadi ci a dry tmckness 

63 of 75 p.m to a panel; the suifaoe of the final 
coat had a roughness of 85 fim measured by 
the B.S.RA.'s Wall Gauge. The panel was 
fixed to the bilge keel of a tanker and after 
14 months was found to be free from fouling. 

70 Moreover, the paint surface was so smoo& 
that tiie Wall Gauge could not detect a 
measuraHe roughness. The paint had been 
planed at a rate <^ approximately 10 jum/ 
month. 

75 (ii) The same tanker also carried panels 
similarly painted with a Paint 1 containing 
Copolymer A instead of Copolymer C This 
paint was not smoother at the end of 14 
months and had not iidiibited fouling. 

80 (iii) Paint 4, omitting die reta^er^ was 



carried on panels on the same tanker. The 
panel was free from fouling, but the mte <^ 
loss of the paint thickness was excessive at 
approximately 30O /im/year. 

(iv) Eight areas of the same tanker's huU 85 
were painted with Paint 4 in five coats ci 
different cxdours to a total dry coat thidaiess 
o£ 300 ;^m. These areas remained free from 
fouling and were planed in the same way and 
to the same degree as the panels. However, 90 
the paint was applied over an already rou^ 
paint surface and within 2| mondis of the 
normal traffic c£ the vessel the areas showed 
isolated dots of the durd and fbuith cx>at 
colours showing through the fifdi (top) ooat 95 
colour. Sections these dots were tal^ and 
the structure found is sbom in Figure 6. The 
five coats of the top coat paint this inven- 
tion are numbered 1 to 5; diey cover old paint 
and a conical promberance 6. It will be seen 100 
that the outermost coat 5 has been planed by 
the sea-water preferentially at the tip and 
shoulders of the protuberance 6 and that the 
next inner coat 4 has also been planed at the 
tip. The original state of coats 4 and 5 is 105 
suggested by the zones 7 and 8 defined by 
dotted and broken fines 9 and 10. 

The preferential planing of excrescences of 
the paint demonstrates how the top coat paint 
of this invention may to an extent compensate 1 10 
even for the gross roughness of the surface 
to which it is applied. 

(y) A paint formulated as Paint 4 of (b) 
(ii) of this Example but employing as die 
copolymer component, Cop<^ymer D (instead 1 15 
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of Copolymer C), was applied as four coats 
to four rectangular panels each of 30x20 cm. 
The dty coat thickness was 300 nm in each 
case. 

All four panels were attached to the bilge 
keel of a very large crude-oE carrier and one 
panel was removed after 9 montfis, another 
after 13 months, die third after 18 mondis 
and the last at 22 months. 

The initial rou^ess of all panels was in 
the range 75 to 90 wm: after the trial all 
were so smooth that die B.S.IUL's Wall 
Gauge could measure no roughness. Paint had 
been removed from the panels at the rate of 
about 12 fxm per month and all were free 
from fouUng. Panels similarly painted with 
conventional anti-foulings and mounted with 
die test panels were fouled with green and 
brown seaweeds from 13 months onwards and 
a panel having a coating with no anti-fouling 
properties was fouled widiin 9 months. 

(vi) The paint tested on the crude-oil 
carrier was also applied in two 100 um coats 
to the sides of a tanker and examined 6 



months later. The flat bottom and 2 metres 25 
above the anti-fouling line were comfdeteiy ^ 
fouled with bamades and tube worms^ exc^t^-J 
for the area of the test coat which was com- 
pletely free from fouling. 



Example 2 

The retarders of List B above were 
individually incorporated as replacements for 
dichlorodiphenyl trichloroethane in paints 
made by the process and formulation of Paint 
3 of Example 1 (b) (ii). The paints were 
submitted to Rotor Testing as described in 
Example 1 and the rates of loss showed 
remarkably litde difference due to changes in 
nature of the retaider. Figure 5 summarises 
these findings: all the paints showed a rate 
of loss falling in the area contained by the 
brt^ lines 1 and 2; die rate of loss 3 of the 
paint containing no retarder and the per- 
formance 4 of a paint based on the Copolymer 
A and no retaider are included for comparison. 
Plot 5 is die rate of loss of Paint 3 already 
recorded in Figure 4. 



Example 3 
TABLE 3 



Tributyl tin methacrylate 

Tri - isopropyl tin noiethaciylate 

Triamyl tin aciylate 

Triphenyl tin aciylate 

Methyl methacrylate 

Methyl acrylate 

Ethyl Methacrylate 

Hexyl aaylate 

Styrene 

4 - Vinyl pyridine 
Acxylonitrile 

Eight copolymcis having compositions dis* 
closed in Table 3 and paints incorporating 
them were made in accordance with the pro- 
cesses described in Example 1. There was no 
significant difference in the properties of die 
paints, but sh'ght variations in the qualities 
of the dried coats were apparent: in general 
the films having a substantial proportion of 
mcdiyl methacrylate, styrene or vinyl pyridine 
were firmer rubbery materials than those in 
which the comonomer was an acrylate ester or 
acrylonitrile. In the Rotor Test of painted 
panels, the paints all showed the same per- 
formance in combination with increasing pro- 
portions of dichlorodiphenyl trichloroethane 
namdy a reduction in the rate of planing 
of the coating in relativdy moving sea-water, 
fcdlowing dosely the results indicated in 
Figure 4. 

WHAT WE CLAIM IS: — 

1. A top coat paint for ships* hulls com- 
prising 

(a) a film-forming copolymer containing 
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40 

from more than 50 up to 80 per cent by 
weight oi units of at least one tri-<Mrgano tin 
salt <rf an olefinically imsaturated carboxylic 
acxd, the balance of the copolymer being units 
of at least one olefinically imsaturated co- 
monomer» 

(b) a substantially water-insoluble metaDi- 
rerous pigment capable of reacting with sea- 
ler tt> form a water-soluble metal compound, 

(c) a hydrophobic orgamc retarder lot 
retardmg the rate ci ion exdiange between 
sea-water and the copolymer (a), wbidi 
retarder 

(i) has a solubility in sea-water at 25®C 
of not more than 5 pans per millicm 
by weight and is misdble widi the 
cop<dyroer (a), 

(ii) has a negligible vapour pressure at 
25°C, and 

(iii) is present to the extent oS at least 5 
per cent by weight based on die weight 
of the tri-oigano tin ion content of the 
copolymer (a). 
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2. A top coat paint as daimed in claim 1 
foSa ^ "^"^ tin «It luB the 

R,SnOOCX»'=CH2 

5 fa which the three R groups are the same or 
Aflferent alkyi radicals containing up » | 

lA 1?' ^ ^^P P^^^ as claimed in claim. 2 

^ "^V^ .P^^ ^ daimed in any of 
preceding danns wherein die comoncL^ 
in (a) consists of or comprises an ester of 
15 acrylic or metliacryHc acid. 

ww^l ^ claim 4 

-SS^lfe «>««ists of meAyl 

9n ^ 3S daimed in any of 

20 the precaiing claims wherein the tei^^o 
tm salt forms from 55 to 65 per^^y 
weight of the copolymer (a). ^ 

^rZl^-^^t^^ ^ in any <rf the 

preceding daims wherein the pigment is ore- 

^ ""^^^ 2!5 pa^ts^^ 

weight per part by weight of the c^jolymci 

8. A top coat paint as daimed- in any of 
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die preceding daims wherein the retarder fc) 
B a compound chosen from the foregoing Lfat 30 

9. A top coat paint as claimed in claim 8 

,fc ^"'-^J^P P*"^ ^ daimed in any of 35 
pigment is zmc oxide. 

11. A top coat paint as daimed in claim 1 

12. A ship's hull provided widi a too coat 
of^amt as daimed in any of the pJMig 

^Ji^L ^ mediod of coating a ship's huU in 
which two or more coats of a <SmpoSti<S 45 
as daimed m any of the daims 1 to 11 
successively applied to diclhi^niuiil and the 

Se^'^'n^J^ Mn>pho^bic retaStt 
me coats decreases successivdy from die first 

14. A s^p^ hull which has been coated 
by the mediod claimed in daim ^ 

J. Y. & G. W. JOHNSON, 
Fumival House, 
14—18, High Holbom, 
LcMidon, WCIV 6DE. 
Chartered Patmt Agents, 
Agents for the Applicants. 
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